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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer and a photoelectric cell 
using the same, which has excellent energy 
conversion efficiency and is especially excellent is 
durability and energy conversion efficiency. 

SOLUTION: The photoelectric transducer includes a 



conductive support, a semiconductor fine particle 
layer sensitized with a pigment placed on the 
conductive support, and a charge transfer layer. An 
additional semiconductor layer is disposed between 
the semiconductor fine particle layer and the 
conductive support. Also, a molten salt electrolyte 
or an inorganic hole transfer material is used in 
the charge transfer layer. 
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4 0~ 8 O^cOHT^ifK-feSt^ £ t i>W£ 

[0053] ^*t'&mm±<r>iQTmmzimt& s 
wxm&wt-smz&t&mzitxi*^. 
mfcmtizyak Lxiii))Vi£*is)i<mtt-?h*Tv4 

h. ttz. &ft%<&m(Dm3k£i&mt&Bmx\ 
mm Ltzmzr $ ym^m^x^mmm^^m^m 
mLxi>±\,K n&L\^T $>mtLxte\zv a 

-tert-y^/PfU b'x^f'y v'y^W 

<^ix&„ Zti^mik<nig&tt*cr>±&m\<^Xi>£uL 

^mmmzmmLxm^xhx^, ttz. mtmazxi 
s^x-m-wmmi^mm^tz 

[0054] mfmwm£-o\>->xwL<mmt 
h. wmzmmii^vmfcmzmttfflz-t&mffi* 
tthmMmmm*^-thmx*ihh. *»stfflv> 
h zl t <rjx% &{tmm%mmm&®c?>Mt L-m. © 

©ip^*^ ij T-mhtfmsMmiizfrfriyztt 

[0055] mmMnmmi. ^tm^m^mtmxit^ 
M±t^dm&t)*L>*%imz&^xn& Lv^ 0 *&mn 
ftm$mmi'izmmteWMMzm^&i&&i3.. mum 

95/18456^-. m^^, ^65^. 11 

923M (1997^) ^(cfBifi^ixTV^ f»>^-»>A 

fit tv^<50{i2 0 0°cmTTltM«Mi:^l)^T'J> 
0 . $ l>lzft£ t < ti 1 5 0-Cl^TTi§M^fc =5r-S» t 

. 6 o°cmr^«aci5v «aurcjnttKS2: % 

[ 0 0 5 6 ] L<fflU|»;tWl SigH&fc UC 
ML Tie-JK^ (Y-a) . (Y-b) &t/ (Y-c) C^ffl 

[0057] 
UL5] 
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o 

i 

(Y-a> 



Ry1 

Ryz — Ayt— Ry4 I" 
CY-b) 



[0 0 58] (Y-a) *K Q y i(iMSJl^t^5 

-r. Q yl {i^«^. asRjR^F. mmm^R 

[00 59]Q yl £J:>}®j££*U>5flg!?«:. 

->mL fry-;!^, -fs^y-;^ b^y-;u 
TY-)VmX\i h V TY-)VmX'fo&<r)1fift± t < . it 

14, W : J>m. b'J^yJf. f^y'yl, t'7y 

>mxa h vr : J>mvh t < . tr u -j>m 

[0060] -&sK ( Y-b ) 4>. A y ! fcfc£gfeE(?-Xfci U v 
M^Sr^-T. -*5$ (Y-a) . (Y-b) &tf (Y-c) 4>OR 

( #4 L < tt#*BFF» 1 -24 . fi«ttf * o-CbM 

[006 1] -JK^(Y-b) *c7)R y i— R^Od^ 

2 om±*>'2v HciSM tTA y , £*tr#3r#8ESS&?Bj£ 
LTt>i<. -H&sUY-c) tf^R y i~R y6 ^3*>2om 

g&£ (Y-a) . (Y-b) 2Stt^ (Y-c) 4><7)Q y i&tfR y i~R y 6 

Ttt. Ao^ygf (F. CI. Br. H£) . y7/l, T 
;pr?dr^a (^h#^». ih^fySf) . T'J-u^r 
i^S (7x/^fyif) . T)V*)Vttm (**jr)Vtt 
X^f-^-S^) , T)V3^i/ft)l>-$—)Vm (Xh 
^j^^tfxn^^) . rSxxt^I (xh^r^/W 
sK^M^S^) . Ti^/PS (Tbf-;WS. 7Dt^ 



I I 

<Y-c> 

*^fyS (^^yx^^-^^-yi, h;ny^p* 

7Sf) . ^a^/i^ (N.N-^f-;^;^^^;^ 
£30 , t/i^/ps (^^S. x^a. robvt^ 

^V7oe;H, y^D7ot;H, 2- 
*/l/#4fv-x^wai, Ov-Vt^l?) . (~? 

i^/^H. 7^-;t^£) „ T)V*r— tvm (t'-)U 

[0062] (Y-a) s (Y-b)Xli(Y-c) 

0^$n-g»^W4. Q y , XJiRy ! -R, 6 2: ^- 1 T 

[ o o 6 3 j z.tLt > <&tB(&m!&. smx-mm lx *> . 2 

«KUia^tTfl6fflLT*>«J:<. 3-7^T-^y 
f\ndryitm^^> (cr. Br-^) , NSC". bf 4 -. P 

F 6 ". C1Q,- V (CF 3 S0 2 ) 2 N-. (CF 3 CF 2 S0 2 ) 2 N-. CFgS^". 
CF3COO-. Ph^B". (CF 3 S0,) 8 C-^jff* LV^JfcLT^ 
if htl. (CF3S0 2 ) 2 N-X{iBF4-TS>SO*«i 0^4 L 
^. Li I*iffl!j03'>*a*aSlllrt-&itfc"C 

[0064] ±te?§M^ii:. JWIfefllvv5r^*3Wff* L 
tfBVmi&X'fc&Zttfltf&LK. lOXVJiX'fo&Zt 

[0065] wwffljsiijca^^aasirt-s^jffi 

[0066] UlT^. *fKBtC*iV^Tff* L<m^t>il 
[0067] 

Hb6] 
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O 



I 

C 6 H 17 (n) 



Y1-1 X=f 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF 3 )2 
Y1-4 X=PF 6 



(Y2) 



O 



I 

Ci 2 H2s(n) 



Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S02CF3) 2 
Y2-4 X=PF 6 



(Y3) 



a. 



N+ CH 3 
I 

C 4 HB(n) 



Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=NCS02CF3) 2 



<Y4) 



(Y5) 



Cr 



CH 3 



i 

CH 2 CN 



a 



CHjCN 



n+ 
i 

C 4 Hg(n> 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S02CF3)2 



Y5-1 X=* 

Y5-2 X=BF 4 

Y5-3 X=^SC^CF 3 ) 2 



(Y6> 



a 



I 

C 4 H 9 (n> 



CCX)C2H 5 
X" 



Y6-1 X=* 

Y6-2 X=BF 4 

Y6-3 X=N(S02CF3) 2 



[0068} 
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(Y7> 



(Y8) 



r=\ + 

CH 3 - N ^ N ^C 4 H 9 (n) X 



Y7-1 X=t 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF3) 2 
Y7-4 X=Br 

Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N(S0 2 CF 3 ) a 



CHi"T Vn» X 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 )2 



cyio) 



(Y11) 



CM 2) 



(^CHiCHaOfeCHa 



(CH 2 CH 2 0>2CH3 



(CH 2 CH 2 0) 2 CH 3 ^. 



CH 2 OCH 2 CH 2 OCH 3 



(CH 2 CH 2 0) 2 CH 3 



(pH 2 CH 2 Q) 3 CH3 



CCH 2 CH 2 0)3CH^ 



Y10-1 X=l 
Y10-2 X=BF 4 
Y10-3 X^NCSC^CFa^ 

Y11-1 X=l 
Y11-2 X=BF 4 
Y11-3 X=N(S02CF 3 ) 2 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF 3 )2 



[0069} 
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(Y13> 

X~ X" 
/ = \ + + /=\ 
(n)C 4 H 9 ^ N N^ N ^ (CH ^^ N ^ N ^ C4He(n) Y13-3 X=N(SOjCF3) 2 



Y13-1 x=^ 
Y13-2 X=BF 4 



(Yt4> 




CHr N ^ N -C4H 9 (n) 



Y14-1 X=l 
Y14-2 X=BF 4 
Y14-3 X^NfSQzCFafe 



CY15) 



Y15-1 X=l 
Y15-2 X=BF 4 
Y15-3 X=NfS02CF3)2 



CY16) 



Y16-1 x=* 



X X . w . „ , 

CH 3 — (C^-N^V CH 3 Y16-2 X=BF 4 

— ' N Y16-3 X=N(S0 2 CF 3 ) 2 



(Y1?) 



A Y17-1 X=l 

C ^~N_V~ ( CH 2>b "^JN-CH^ Y17-2 X=BF 4 

W V ^ Y17-3 X=N(Sp 2 CF 3 ) 2 



[0070] 
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(Y1B) 



CH2CH3 

CH3CH2 — N— C 4 H 9 (n) 
CH2CH3 



(Y19) 



CHjCHg 
CHy — N— (CHjCHzOJjCHs 



I 

CH2CH3 



(Y20> 



(CHzCH^OfeCHa 



CH 3 (0CH 2 CH2)2— N- (CH 2 CH20)2CH3 
X" (CHjCH^OkCHa 

<Y 21 > (DC3H7 

(i)C3H 7 — N— CHjCHa 
CH3 

(Y22) 

CH9CH3 
l + 

CH3CH2 — N— CH 2 CH 2 0 
CH 2 CH3 



<Y23) 



CH 3 C 4 H9(n> 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=Nf{SQ2CF3) 2 
Y18-4 X=PF S 

Y19-1 X=l 
Y19-2 X=BF 4 
Y19-3 X=N(SQ2CF 3 )2 



Y2CM X=l 
Y20-2 X=BF 4 
Y20-3 X=N(S02CF3)2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S0 2 CF 3 ) 2 



Y22-1 X=> 
Y22-2 X=BF< 
Y22-3 X=N(SP2CF 3 ) 2 

Y23-1 X=> 
Y23-2 X=BF 4 
Y23-3 X=N{SQ 2 CF 3 > 2 



(Y24) 



CH 3 " 



0 



*C 4 H9(n) 



Y24-1 X=» 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF3) 2 



[00 7 1] 



[ft 101 
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(Y25) 



C 4 HB(n> 
CH 3 — P— C^H^n) 
C 4 Hg(n) 



Y25-1 X=l 
Y25-2 X=BF 4 
Y25-3 X=N(S02CF 3 ) 2 



(Y26) 



r~0 



o o 



Y26-1 X=J 
Y26-2 X=BF 4 
Y26-3 X=N(SQ2CF3) 2 



(Y27) 



(Y2B) 



L O v - Y27-1 X=J 

N X 
j + Y27-2 X=BF< 

(CHaCHaOyjOCH^H^ Y27H* X=N(S02CF3k 



r7Nf\ x- 

I J I Y2& ~ 2 X=BF4 

^ Q Y28-3 X=N(5Q2Cf ^ 

k>U x- 



CH 3 

[00 72] Htlll 
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(Y29> 

hL + .Et Y29-1 X=l 

N 

Me. A ^Me X 

N N Y29-3 X=BF 4 

Me Me Y29-4X=PF S 



Y29-2 X=N(S02CF3)2 



(Y30) 



(Y31> 



H x +^ Bu(n) Y30-1 X=l 

Me. X .Me X- ™« ****** 
N N Y30-3 X=BF 4 

Me Me Y3<M X=CF 3 S0 3 



Y31-1 X=l 

+^CH2CH 2 0^-CH 3 Y31 _ 2 x =N(S0 2 CF 3 ) 2 

Me. A .Me X" Y31-3 X=BF 4 

N N 
I I 
Me Me 



(Y32> 



Me. +,Et Y32-1 X=( 

v - Y32-2 X=N(S02CF 3 )2 



N 

Me. A ^ Me x ~ 

N N Y32-3 X=BF 4 



Me Me 



[0073] Utl2] 



1 



4 
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(Y33> 

CHa-^OCf^CH^ ^CH 2 CH 2 0^-CH 3 Y33-1 X=l 

* x - Y33-2 X=NCS0 2 CF 3 > 2 

Y33-3 X=BF 4 



CY34) 



(Y35> 



(Y35> 



Me 



r i 

Me Me 



Me 



I I 
Me Me 



Me 



c 



+ ^CH2CH 2 Ofc-CH 3 
N 

N A N ^CH 3 




Y34-1 X=l 

Y34-2 X=N{S02CF 3 ) 2 
Y34-3 X=BF 4 



Y35-1 X=l 

Y35-2 X=N(SCbCF3) 2 
Y35-3 X=BF 4 



CH2CH ? OCH2CH2^N^^N" CH3 



[oo74] *w%xwmmz®mx% vrnma. 
mmmmixz h\^mxhh^ t tmt u\ 

y # - h t" h -ffc-S-^k 3 - ^ ^ 

y, yif/H- x/^t'cox-x-'Hb^. xfi/y 
^ U 3 — )WJT)U* ;Kx-^;K To tf l^y^ 'J 3 -/P 
S'TVMf^x-T^K ^'jxfi/y/y 3— )WT)V^ 
/loc— tVK iK'J Tofl/V/y 3— ;t^'T/l^/Wx— 
f^t*<?)Ifx~ -r/HI, y;?y-/K x?y— ;k 
xf-i/ y y »J 3— ;i^e y T)V*)V^—f)V^ y°u 

— y r;k^;i^x— t-;p , U ra ei/y/'jn 
t77;^x- TJi-Zck'coTJU?— ivm. x^-L-y?" 
'Jr?-/K 7Dfl/y/'Ja-;K ^'Jxfi/y/'J r? 
-;K jKUTQeuy^yri— /k /ij-fe';y^'^ 

v-K (DMSO) „ X)V7it7>*j:&$7'uY>mmn 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 ) 2 
Y36-3 X=BF 4 

t 0 0 7 5 ] f&conmMMt LXii. Li I % Nal, 
KI, Csl, C a I 2 &t'0>£mBWtV». L i B 
NaBr, KBr> CsBr. CaBr 2 3r£"?>^: 

-&m<7)mmm.%t'cMZfr. 7xQy7>St§-7x'Jy 
T ygK§^ y x D-fe y - 7 x. V is—*? A -i * VtcHOgL 

[007 6} *7t. ^fgBjT'ti:, J. Am. Ceram. Soc ., 
80 (12)3157-3171(1997HcfBSs£ixT^& J; otcter-7 

fvPtrys/yK 2, 6 -/Pf-i^'y^) 

[0077] =5r*>\ m$mmm*co*ftt lx\± 1 0 , 

0 00ppmJ^T*W4L<. L<«: 2, 0 

0 0 p p m&TX'fo 0 , ^C«fiL<{51 OOppmja 
TX'foh* 

[ 0 0 7 S ] #?|0J|T12. «j»»ti^'J v-gsjHk *A 
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i§^W:. "Polymer Electrolyte Reviews-lfeJ:f ; "2"(J. 
R.MacCallumtC.A. Vi ncent<7)^|g . ELSEVIER APPL1EDS 

cience) t,zmmztitzik-&#))$:&m-t& ^ t & 

£*f i t < teffl-f & £ fc jPY* * . *4 /l-y/MtfPM 

{Ci^^Mb^-a-S^^iJ. Chem Soc. Japan, Ind. C 
hem.Soc, 46779(1943), J. Am. Chem. Soc., 111,5542 
(1989), J. Chem. Soc., Chem. Commun. ,1993, 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(1996), Chem. Le 
tt. , 1996, 885, J. Chm. Soc. , Chem. Commun. , 1997, 

[0079} yjummv^^m^y^-mcnm^izx 
mm. mufrbmmzwmL. ^ns, mzm. -m 

bizz^xyMtz-t&Jjmwt ^m&^s 
&Zbtf1it&H\ 

[0080] wmmmiztemmmiw. fttzmmo 
mmmimi>*miizii^xi8-£ L<m*&zt tfx- 
amEnmmmt lt«, h^pj^p-cui) 

(J. Phys. D:Appl. Phys. 31(1998)1492-14%) . 
yjyffl (Thin Solid Fil«s261 (1995)307-310. J. A 
PPl. Phys. 80(8), 15 October 1996, P4749-4754, Che 
m. Mater. 1998, 10, 1501-1509. Semicond. Sci. Tech 
nol. 10, 1689-1693) , mz3*> 

[0081} ^mizmm^m^mEHMmnmt l 

T(4. N, N'-y'7X-;H, N'-b'X (4-^h^ri/^j- 
-;P) - (1, l'-h'7x-;U) -4, 4'-^'T5>. 2,2', 
7,7'-rh7^fX (N.N-i/'-p-^ hJfy?i-;l/7S» 
9,9'-AtDt'7;^l/y, 1,1-b'X <4- (y-p-h'J 

.yhjag L3t5Sf#»i^T 5 yit^m < ^ga®59 

-194393^#g) . 4, 4, - b'X [ (N-l-f 7^) - 
ti-y x ^;PT $y]t'7x -;L-t-ft^§ ixh 2ffliil±co 

{BftLfc^SftTS^ (ittS3¥5- 234681^fg) . h 

•th3?mmh>jT$> mmmmm4, 923. 774-§\ m 

m^4-308688^fg) . N, N'-y'7Xz;H, N'-b'X 
(3-^f;l-7x-^) - (1, l'-h'7x-^) -4, 4'-:x 
T^y^Siy'TSy (*ffl#lrSg4, 764, 625 
-*>) . or, a, a', a '-f h7^f/^a , a'-b'X 
(4-yVbW?i/7i-;H -v*is\s> (mmV 
3 -269084^fg) % p-y a--U>i?T 5 >mmi*. ft 
=?±fo b LX±Wmzimm<s: MJ7x ^7* 5 ^f£*S 



r 5 ymwmmmk LMt&m (^^4-175395-^ 

) . xf 1/ >ST'3^S]^T $ > J--^y h £ jfifg 
L^f«y7S> (#ra¥4 -264189^fg) , Xf- 
UyMi^^S^rS^TSV (^1^4-290851-^ 
&m . ^yy>7xX;Wt-^ <*imM -364153^ 

§3¥5 -25473-t<£$6) . h'J7$ ( W5-2 

39455^# ) , tX y't D i^/l^T i7t'7x-yK# 
gff s F5-320634^$8) , N, N, N— r- V 7xX;|/7*y 
(#gBT6-1972-f-^fg) . 7x7^fy'ylli 
tt-f&^W&iSTS.y (^^7-138562^-) , i?T$. 
y yj^-lVy^i-y V V iSvWmW ( «N9B 3 F7-252474 
^) tgEfc*S*tS3«»i75>1H. a-*?^>\s1-*y 
^yaxr/a .(o-'J^^ji-a-^^^^yx.y 

(Adv. Mater. 1997,9,N0.7,p557). ^WrisfUF 
-r'i/^T'xXAngew. Chem. Int. Ed. Engl. 1995, 3 
4. No.3,p303-307K 2.8-^^7^X9 (2,3-b:6. 
7-b' ) i/^y x XJACS, Voll20, NO. 4.1998.P664-672) 
m<DjrV dl^y xyft^J, #!>tD-^ (K. Murak 
oshi et al., ;Chem. Lett. 1997, p471). " Handbook 

of Organic Conductive Molecules and Polymers Vol. 
1,2,3,4 " ( NALWAH\ WILEVtiJfiR) (C|BtK$ixTV^^ 

teZt/Z^mmfc. tflM p-7x-i/yf-i/y) fcj- 
IX^^I^*. #v^3L-vy\L-\sy&£V^<mm 

^Uf-^7x>-t5j;t/-e^^«t. sKyr-yy** 

(*— ^) ^iMW^^{iNature,Vol.395, 8 Oct. 1998, 
p583-585fclB«$iXT J: o 1= rWCf h 
yho-^-r^^fcbUX (4-7"Dt7x-/P) T 
5 - ryA's.^^ Pn7m^- b^i 5 ^f-^V 

^HO*rx > : ^)Vmm ( ^^«^offljt ) d 
MzLiUCF 3 so 2 ) 2 mc?>J:o%&£maLXi>ffih%^. 

[0082] nmzmmcmmmizmL-x\t2.m*)<r> 

Mi^ir*® c7)±t;5fe (c*ffi£ & tj # . 

mtiz®tt<7>nmmmz&*&tsijmx'2>2>. hoi 
-yii^mw.mt^^m^zm.m mmmm s-fw-i. 

[0083] m%co®&nwffi&mmv>mfr&x-jjmt 
lx. rmmziz^mmzmm-rzisKy'v-tAt 

[0084] «#<^B-&. ji^c7)«?t#»J®fcfcv^T{i 
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j£. y— xrv-m. 

mmm^m. ytmMm&mwo^mzx*) 
coiEiiWimm-i^^izimsMmm^c v d?s^> k 

[0085] mmit^t^i^. mmtx-zz^wM 
i&^^iEnMim^mcom^i,zi±. mmm^wz^ 

^m^jEimxmmcom^^n^z x Ktmnmrnm 

~mz£*)mm\:-?&z\trf£K>ft£L\,\ zoxdizm 
tttt&m'Mt^zm&mzx ommmtRtnax 

A, m. T/^-*>A. a>^A. 4> : J*7J>. 

Ii5n mULh 3 u mMTommX'*) £ . 

[0087] ^et^fd^rs^tcis. Mas^-fe 

[0088] nm(rmmz^\^x\mm^mm<ryvtH-x 
laL/cidt, mm^mmco^zi^-th^t^z^ 



x'%&. ttz. mtfmmmtmwm^zit . *o±tc 

lt$c. ffiatfaWttWBSrB^ PVD, CV 

[ 0 0 8 9 ] § flUH«^3ITOBa*tti*:li** 

|5}B#^®M^'J: U^. |5}B§^JII£7|iT*<4. ±B 
<7)«S«S®I2: ZVttmiz X 0 . f<7>^£ 

[0090] ^tc^fiHjco^m^*^ z^w>&*m 
nmi,zmm-t&i%^cr>-t)i>ffim& xift : J^ -^mmz 

ti, m^mziiiMLfzyem^mm^^tmmtmtx 

m2£te\zmHZ7FtJ:otzBMzi}i>ii:m« 

%Bm&*imx-$>&. ±z<-^tzfttftni^ mm^ 

?/£?)*M&*!ffi&im LM2 ( a ) ( d ) . 03 
( g ) ] t . *Wfrh<r>?>^mZc?4 7° [02 ( b ) 
(c).H3(e) (f ) ]T"*>^». 
[ 0 0 9 1 ] »2 < a ) Ht, WmmM 1 2ISfc, *H 

fe*i®*T io 2 not, mmmm 1 1 1 

ttffim.X'2b&. 02 (b) li. SBJ*K1 3±^-gl5 
^JRU-H 9^IS(t. $ 4><cSW«Ji 1 2 €r^(t. T 

?i#Ji 1 4 , fe^*T i o 2 m i o . wmzmm 1 1 

SKtfc»JfC*>4. 02 ( c ) 14. 3t^S«l 5±(c 
§^fc^JRil8^^L. T9ISJ114£:rt-LTfi*!» 

Tio^iorstt, §4>fc:«?i^»*i 

SB 1 2 ^iftft. -»{C^K 0 - K 9 SrtgttJtSBBS 
«13*. ^«'J-K9{ffl^l*HBJ|ttTi2SL^«jtT- 

fc*. 02 (d) J*, m^mmi 3±(c-»aiiu-h 
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